Suppose we rolled five virtual dice and recorded their sum using three different ‘Roll Dice’ websites. We repeated this experiment 10 times in each of the three websites and got the following results:
Website # 1: random.org/dice
Website # 2: roll-dice-online.com
Website # 3: dice.virtuworld.net
	 
	Groups or Factors: Website

	Roll #
	Website #1
	Website #2
	Website #3

	1
	19
	20
	14

	2
	26
	17
	20

	3
	21
	16
	19

	4
	16
	20
	8

	5
	16
	16
	27

	6
	19
	20
	24

	7
	18
	20
	13

	8
	17
	20
	20

	9
	23
	17
	12

	10
	13
	16
	22

	mean
	18.8
	18.2
	17.9

	sample variance
	14.1778
	3.7333
	35.4333



Are the means for the three websites the same?
Solution:

H0: 


Ha: some
Step 1) The mean and sample variance were computed in each group using the AVERAGE() and VAR.S() functions, respectively,  in Excel. The results are:
	 
	Variances of means in each category

	 
	Website #1
	Website #2
	Website #3

	mean
	18.8
	18.2
	17.9

	sample variance
	14.1778
	3.7333
	35.4333




Step 2) The mean of the sample variances is

           (mean of the sample variances)
           The sample variance of the means using the Excel function VAR.S()is 


              =VAR.S(18.8, 18.2, 17.9)  (variance of the sample means)
             There are 10 samples in each category.


            Hence, MSE = =17.7815 and MSB = 10(0.21) = 2.1


Step 3) The test statistic is 
Step 4) df1 = k-1 = 3-1 = 2
              df2 = k(n-1) = 3(10-1) = 27  

Step 5) P-value = P(F > 0.1181)
              =FDIST(0.1181, 2, 27) [Excel formula]

              = 
Step 6) 
a. Alpha: 0.05
b. Decision: do NOT reject the null hypothesis
c. Reason for decision: The p-value (0.8891) is greater than alpha = 0.05
d. Conclusion: There is not sufficient evidence to conclude that there is a difference among the means for the three ‘Roll Dice’ websites.

Note: We can verify the result using Data Analysis in Excel:
	ANOVA
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value

	Between Groups
	4.2
	2
	2.1
	0.1181
	0.889063

	Within Groups
	480.1
	27
	17.78148
	
	

	
	
	
	
	
	

	Total
	484.3
	29
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